The organo-phosphorus compound Dipterext (trichlorphon; OO-dimethyl-2,2,2,-trichlorethyl phosphonate) has attracted considerable attention during the past few years. Besides its use as an insecticide, an attempt has been made to employ this substance for the treatment of intestinal parasites (Beheyt, Lebrun, Cerf, Dierickx, and Degroote, 1961 ; Cerf, Lebrun, and Dierickx, 1962) .
Schistosomiasis is a very common condition in the United Arab Republic and a simplified course of treatment given by mouth would be a great improvement on the treatment in use. Hence a trial experiment was carried out to evaluate the efficacy of Dipterex in treating bilharziasis.
Material
Ten male patients suffering from active urinary bilharziasis were admitted to the Department of Endemic and Tropical Medicine, Ein Shams University Hospital, for the purpose of this study. All revealed living and hatchable Schistosoma haematobium ova in their urine. Their ages ranged from 16 to 28 years. Two had mild asthmatic bronchitis, six had moderate hepatosplenomegaly, and one had hepatomegaly alone. One patient was also suffering from intestinal bilharziasis and had living S. mansoni ova in the stools. One patient had both S. haematobium and S. mansoni ova in the urine.
Examination of the stools revealed Ancylostoma duodenale ova in six cases, Ascaris lumbricoides ova in three, Enterobius vermicularis in two, Hymenolepis nana in two, and Trichostrongylus stercoralis in one case.
Patients were subjected to thorough medical examination before, during, and after treatment. Besides plasma cholinesterase, laboratory studies included the blood picture, blood urea, plasma proteins, serum transaminases, serum alkaline phosphatase, and seminal fluid. given. Samples of seminal fluid were collected by masturbation before treatment and on the day after the end of the course.
Methods Plasma Cholinesterase.-For various reasons (see Results and Discussion) the method described by Molander, Friedman, and La Due (1954) was used, with some modifications. This method depends upon the calorimetric determination of changes in pH produced by the liberation of acetic acid as a result of hydrolysis of acetylcholine.
The original method may be summarized as follows:
Reagents.
- (1) Side-effects.--A summary of side-effects is presented in Table I . All side-effects were easily overcome. Most of these appeared in the middle of the day, after routine morning activities (toilet, etc.) , and disappeared with confinement to bed. Their incidence increased with the progress of treatment until the third day, when they remained stationary.
Antibilharzial Effect.-The results of urine examination are given in Table II . One day after finishing the course of treatment-that is, on the thirteenth day-examination of urine revealed dead ova in nine cases, while one case showed living hatchable ova. This last case was cured 12 days later-on the twenty-fifth day. Six of the cases were followed up for 60 days after the end of treatment and four for 135 days. One of the latter cases showed living ova which contained a well-defined and moving miracidium. The mansoni ova which were present in the urine in one case (urinary mansoniasis) were dead three days after treatment, but those in stools were not affected. Other Parasites.-In six cases of A. duodenale infestation the drug had no effect. The two cases of H. nana infestation were resistant to treatment. Among the three cases of ascariasis ova disappeared only in one.
Plasma Cholinesterase
Modification in Method.-The mean plasma cholinesterase level in healthy Egyptians is 59.5 units and in uncomplicated bilharzial patients 60.75 units; the difference is not significant. The addition of all reagents (substrate, buffer, and dye) in one lot to the plasma before incubation did not significantly affect the resuk of plasma cholinesterase determination (Table III) . Table IV shows the inherent error in using the blank recommended by Molander et al. (1954) . Because of the adoption of this blank, some authors (S. Talaat, personal communication, 1964) failed to detect the marked effect (see below) of Dipterex on plasma cholinesterase. With the use of this blank the " zerol" value of plasma cholinesterase will read up to 36 units.
Effect on Cholinesterase.- Table V summarizes the effect of the described dosage of Dipterex on plasma cholinesterase and serum transaminases. The effect on plasma cholinesterase (Fig.  1) started as early as 30 minutes after the oral ingestion of the first dose and lasted throughout the course and for at least three days after the end of the treatment. A few scattered results, not included in our tables or figures, show that the effect may last up to a fortnight after the end of the treatment. In Fig. 2 the in-vitro effect of Dipterex is shown. A strong correlation exists between the log dose of Dipterex added and the inhibition of plasma cholinesterase. From the in-vitro experiment one can calculate that at a plasma level of 0.4 mg./100 ml. Dipterex will depress plasma cholinsterase by 50%, and at 2 mg./100 ml. plasma cholinesterase will almost reach zero. In view of the relative absence of daily variations in plasma cholinesterase levels (Kaufman, 1954) , testing of subjects exposed to organo-phosphorus compounds, before and after exposure, might help to evaluate roughly the plasma level of some of those compounds. The nature of the inhibition is not very well understood. However, phosphorus and nitrogen are both near neighbours in the periodic table of elements (group Vb). A similarity between the structure of choline and Dipterex (Fig. 3) can be claimed in competitive inhibition may be postulated.
Effect on Seminal Fluid
The spermatic count and volume of seminal fluid before and after exposure to Dipterex were investigated in nine subjects. Reduction in the count was observed in all nine, and the volume of fluid was also reduced in eight. A follow-up showed in some cases that the spermatic count returned slowly to the original levels and in one case increased beyond that.
The effect on the motility and viability of the sperms was also as striking as the effect on the counts. In all nine cases a marked decrease in motility and viability was observed.
There was also a definite increase in the number of abnormal forms. Before treatment the abnormal forms did not account for more than 20 % in all patients except Nos. 7 and 8, who had 280% and 32% respectively of abnormal sperms. These increased to 46% and 55 % at the end of the course of treatment. In the other cases the abnormal forms accounted for 30 to 48% of the observed sperms. The anomalies included cytoplasmic masses (which are evidence of immaturity), pinheads, rounded heads, and double heads. Tail anomalies were also observed ; these included double tails or coiled tails, and absence of tails.
Other Laboratory Findings.-There was no change in the serum transaminases (Table V) . The white-cell count and haemoglobin percentage did not show any significant change; nor did all other laboratory tests.
Summary
Ten cases of urinary bilharziasis were treated with Dipterex (trichlorphon) and the results of treatment and follow-up are presented.
Side-effects, such as vomiting, colic, fainting sensation, actual fainting, retrosternal pain, blurring of vision, bronchial spasm, headache, and tremors, were observed. In spite of these sideeffects, all patients were able to complete the course of treatment.
Dipterex depresses the plasma cholinesterase dramatically. The depression starts as early as 30 minutes after oral ingestion of the first dose and lasts until at least three days after the end of treatment.
Serum glutamic oxaloacetic and glutamic pyruvic transaminases were not affected by this single course of treatment. The leucocyte count, haemoglobin, urea clearance, and electrocardiogram did not show important changes. The drug lowered both the number and the percentage motility of sperms in some of the cases.
In the described dosage the drug does not seem to have a lasting curative effect on schistosomiasis, since recurrences are frequent. Variations on the schedule of treatment might help to suppress these recurrences.
